SUMMARY The cytological features of testicular germ cell tumours were established in smears from 15 freshly resected tumours. These features were applied to the fine needle aspiration cytology diagnosis of metastases in 27 patients referred for chemotherapy. There were 16 positive reports in 32 aspirates of which 13 were taken before chemotherapy and three in patients with residual or new masses after chemotherapy. Teratomas and typical seminomas showed certain characteristic morphological features in cytological preparations which when present in fine needle aspiration cytology material enabled tumour types to be diagnosed. Spermatocytic and anaplastic seminoma were not represented in this series. It is unlikely that these could be distinguished from malignant teratoma undifferentiated (MTU) The management of patients with testicular tumours has undergone a revolution in the past decade. New imaging techniques, the use of tumour markers, and the development of effective chemotherapeutic agents have made metastatic testicular cancer curable in all cases except those with very advanced disease.1 Germ cell tumours vary considerably in their growth rate. In tumours of rapid growth, in particular the undifferentiated teratomas, delay in diagnosis adversely affects the prognosis by increasing the risk of metastasis and diminishing the chance of cure by cytotoxic drugs once metastases have developed. Left testis (n = 14) Seminoma (n = 8) Para-aortic/ intra-abdominal (n= 18) Right testis (n = 9) Teratoma (n = 13) Lung (n = 3) Unrecorded (n = 4) MTD (n = 1) Cervical node (n = 3) MTI (n = 6) Chest wall (n =1) MTU (n = 6) Mixed teratoma/ seminoma (n = 4)
Inguinal node (n = I) Unknown (n = 2)
Scrotal wound (n = 1)
CLINICAL MATERIAL
The 27 patients in the series were aged between 29 and 67; 17 were in the 20-40 year age group. Areas of solid undifferentiated carcinoma in the malignant teratomas appeared in the cytological preparations as syncitial sheets of cells wth nuclei considerably larger than seminomas and with pronounced nuclear pleomorphism (figs 6 and 7). The yolk sac tumour contained little which could be recognised as a separate entity in cytological preparations (fig 8) .
Smears from three retroperitoneal masses resected after chemotherapy contained large sheets of benign columnar epithelium together with necrotic debris, histiocytes, and foreign body giant cells (fig 9) . Histological sections showed the giant cells to be associated with necrotic debris and ruptured cysts lined by columnar or squamous epithelium in areas of differentiated teratoma.
The smears from the one case of primary immunoblastic lymphoma of the testis consisted of cells arranged both loosely and in closely packed groups. Nuclei were considerably smaller than in the germ cell tumours and were uniformly round with only occasional indentation. Chromatin was compact and there were one or more nucleoli. There was virtually no cytoplasm. There were no associated cells to suggest an inflammatory process (fig 10) . Diagnosis of metastases from testicular germ cell tumours using fine needle aspiration cytology A study of the cytological features of germ cell tumours in smears from fresh tissue enabled the following conclusions to be drawn. It would, on the whole, be possible to distinguish seminomas from teratomas in fine needle aspiration cytology material. The most striking difference lay in the arrangement of cells, which, in the teratomas, formed relatively tight cohesive sheets and papillary clusters with clear areas between; in seminomas, cells were spread across the field in loose flat sheets and strands, often associated with long cytoplasmic processed stretching between cells. The presence of clearly defined cell borders and glassy cytoplasm in seminomas was another helpful feature. Lymphocytes were not helpful in differential diagnosis as they were present in both seminoma and teratoma. The association of groups of epithelioid cells, especially when numerous, was of value in diagnosing seminoma. Differentiated teratomas could be recognised in smears from the presence of large sheets of benign columnar epithelium, often associated with histiocytes and large foreign body giant cells. When these sheets of benign columnar epithelium were associated with areas of clearly malignant epithelium MTI could be diagnosed cytologically. 11) . In an aspirate of lung deposits from a patient whose testicular tumour was a typical seminoma with no teratomatous elements, syncitial arrangement of the malignant cells with large pleomorphic and irregular nuclei suggested metastases composed of undifferentiated teratoma rather than seminoma (fig 12) . This observation was supported by no noticeable change in the lung metastases on computed tomography after two courses of CIS platinum. The repeat fine needle aspiration cytology showed morphologically viable tumour, virtually unchanged by chemotherapy, except for an increase in the number of grossly enlarged pleomorphic nuclei. A change in the chemotherapy to that appropriate for teratoma produced a more impressive improvement in the lung metastases but this patient subsequently relapsed and died 18 months later of drug resistant disease.
In five patients metastatic seminoma was diagnosed, with all the features of the primary tumours reproduced in the fine needle aspiration cytology from the metastases (fig 13) . A further patient presented three years later after left orchidectomy and radiotherapy for seminoma. Chest x-ray pictures showed massive bilateral hilar shadows. Serum Diagnosis of metastases from testicular germ cell tumours using fine needle aspiration cytology
ACCURACY OF FINE NEEDLE ASPIRATION CYTOLOGY
The accuracy of fine needle aspiration cytology was evaluated from follow up histology, clinical assessment, serum markers, radiological examinations, in particular, computed tomography and ultrasound examinations, and response to chemotherapy assessed by dissappearance of noticeable reduction in size of metastases and return of serum markers to normal.
Histological examination after aspiration was done in eight patients, all of whom had received previous chemotherapy or radiotherapy for metastatic disease. Seven were resected masses of retroperitoneal lymph nodes and one a nodule in the chest wall. In this group three positive cytology reports of TD, MTU, and seminoma were confirmed histologically. In the remaining five with negative fine needle aspiration cytology (blood alone in four, necrotic cells in seven), the histology showed TD in three and completely necrotic tumour in two.
The serum markers analysed were a fetoprotein, human chorionic gonadotrophin, hydroxy butyric dehydrogenase and in some cases placental alkaline phosphatase. Noticeably raised concentrations of serum human chorionic gonadotrophin were recorded in seven of the 13 patients with metastases from teratomas of the testes. The patient whose primary testicular tumour was seminoma with the suggestion of associated teratoma had high concentrations of serum human chorionic gonadotrophin. This supported the findings from fine needle aspiration cytology of the supraclavicular node metastases which were almost entirely teratoma apart from a few areas of seminoma cells. Serum placental alkaline phosphatase was raised in one patient with seminoma but was not recorded in every case.
In all cases in which urgent chemotherapy was undertaken on the basis of positive cytology supported by clinical, radiological, and serum marker indication of active disease, a rapid response provided further evidence of reliable cytological diagnosis. All patients remained well on follow up of between six months and four and a half years, with two exceptions. One patient with advanced MTU had been treated elsewhere after laparotomy and tissue excision to confirm the diagnosis. Chemotherapy started three weeks later was followed by severe ileus, leucopenic sepsis, and oliguric renal failure. Severe postoperative morbidity followed chemotherapy. This, together with ex- .:e;': :} {> tensive disease, resulted in death after eight months.
The other was the patient referred to in the previous paragraph.
Discussion
This study aimed to define the morphological features of germ cell tumours of the testis in cytological preparations made from fresh resected tumours and apply them to the fine needle aspiration cytology diagnosis of metastases. Delay in diagnosis is an adverse prognostic factor affecting both the risk of growth of metastases and the chance of cure by cytotoxic drugs. Diagnosis ofmetastases from testicular germ cell tumours using fine needle aspiration cytology and the extensive necrosis which follows chemotherapy. One 6 cm mass resected after chemotherapy was almost entirely necrotic except for two 0-3 cm foci of seminoma found after examining 11 sections. The chances of sampling such a focus by fine needle aspiration cytology must be minimal and that of a false negative report high. Sampling of both primary and metastatic tumour can be a problem for the histopathologist, requiring numerous sections to be examined.
Treatment of metastatic germ cell tumours depends not only on stage of tumour but also histological type. The catagorisation of the different types of testicular tumour in the cytological preparations proved a reliable exercise on the whole. The cytological features shown in smears from the seminomas were sufficiently distinctive for an unequivocal diagnosis to be made on cytological material alone. Differentiated teratoma was diagnosable when large sheets of benign columnar epithelium were found associated with histiocytes and foreign body giant cells. 
